UNIVERSITY OF NEW ENGLAND 


University of 


New England NAME: 
STUDENT NUMBER: 
UNIT CODE: GEOL303 
PAPER TITLE: Exploration and Environmental Geochemistry 
PAPER NUMBER: _ First and Only 
DATE: Monday 1 June 2015 TIME: 1:45PM TO 4:00 PM 


TIME ALLOWED: — Two (2) hours and fifteen minutes 


NUMBER OF PAGES IN PAPER: FOUR (4) 
NUMBER OF QUESTIONS ON PAPER: FIVE (5) 
NUMBER OF QUESTIONS TO BE ANSWERED: FIVE (5) 


STATIONERY 6 PAGE ANSWER BOOKS 0 GENERAL PURPOSE ANSWER SHEET 
PER 


CANDIDATE: So GRAPH PAPER SHEETS 0 GEOLOGY SAMPLES 


OTHER AIDS REQUIRED: NIL 
POCKET CALCULATORS PERMITTED: NO 
TEXTBOOKS OR NOTES PERMITTED: NIL 


INSTRUCTIONS FOR CANDIDATES: 
e Candidates MAY NOT start writing until instructed to do so by the supervisor 


e Please pay attention to the announcements and read all instructions carefully before 
commencing the paper 


e Candidates MUST write their name and student number on the top of this page 
e Answer ALL QUESTIONS 
e Marks for each question are given in brackets beside the Question number 


e This examination question paper MUST BE HANDED IN with worked scripts. Failure to do 
so may result in the cancellation of all marks for this examination 


REMEMBER TO WRITE YOUR NAME AND STUDENT NUMBER AT THE TOP OF THIS PAGE 


THE UNIVERSITY CONSIDERS IMPROPER CONDUCT IN EXAMINATIONS TO BE A SERIOUS OFFENCE. 
PENALTIES FOR CHEATING ARE EXCLUSION FROM THE UNIVERSITY FOR ONE YEAR AND/OR 
CANCELLATION OF ANY CREDIT RECEIVED IN THE EXAMINATION FOR THAT UNIT. 


GEOL303, Trimester 1, 2015 


Answer all FIVE (5) questions, they are of unequal value (given in parenthesis). 


QUESTION 1 (16 marks) 
A small exploration company has just picked up a tenement over an area of historic 


gold mining. You have been tasked to evaluate previous company data that includes 


RC and diamond drill hole geochemical data. The data includes target and pathfinder 


elements. Explain how you would use this data to determine the best pathfinder 


elements, the orientation, thickness and depth of mineralisation and _ potential 


environmental issues. Given that significant anomalies exist, how would you evaluate 


them to determine their significance? What are the potential problems associated with 
this kind of “heritage” data? 


QUESTION 2 (12 marks) 
Provide an example of each of the following (2 marks each): 


a. A hydrothermal alteration mineral that promotes acid-generating rock-fluid 
reactions 

b. A metal that forms stable, soluble complexes that is commonly depleted in the 
weathering environment 

c. A metal that is stable in the lower portions of the regolith profile but mobile in the 
upper levels 

d. A metalloid that may be mobilised due to changes in pH by interaction of near- 
neutral natural waters (ground water or rain water) 

e. Anelement ratio that may be useful in determining the characteristics of 
hydrothermal alteration in an area 

f. A major element (expressed in analyses as element oxide in wt%) that is 
commonly enriched in many ore deposits due to hydrothermal alteration 

QUESTION 3 (24 marks) 


Answer the following questions (4 marks each): 


a. 
b. 


Outline the environmental problems associated with cyanide use in gold processing 
Explain why it is necessary to obtain a quantity of rock sample proportional to its 
grain size when undertaking whole rock and trace element geochemistry? 

Outline the advantages and disadvantages of PXRF and conventional XRF 

Give two examples each of elements that have crustal abundances of 1-10%, 10- 
100 ppm and 1-10 ppm. 

For what elements would you perform neutron activation analysis and why? 
Comment on limitations of the use of national guideline values for environmental 
geochemistry (eg. In stream sediments and soils) 
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QUESTION 4 (20 marks) 


Answer the following questions (5 marks each): 


a. 


A VHMS (massive sulphide orebody) is undergoing intense chemical weathering 
and a secondary dispersion halo has formed. Using a diagram, sketch the 
relationship between the primary orebody and the secondary dispersion halo. What 
chemical differences occur between them (include path finder elements as well as 
elements depleted or enriched)? 

What are the major contaminants in waterways within the urban environment? 
Provide at least 5 examples and state their likely source. 

The study of stable isotopes is important in geochemistry. Identify the common 
stable isotope systems used and their application. 


QUESTION 5 (28 marks, individual marks in brackets after question) 
The following data set on page 4 (Table D) represents analysis of drillcore taken from 


an operating mine in Australia. Please examine the table and answer the following 


questions: 


ue 


lomr) 


Identify the rock types in this data set. Indicate which samples correspond to the 
rock types (3) 


Outline the reasons for your interpretation in part a for each rock type (3) 
Which elements are significantly depleted in the ore zone(s)? Give reasons (2) 
Which major elements are significantly enriched in the ore zone(s)? (2) 

What elements would you use as pathfinder elements? Explain your reasons (2) 


What statistical and graphical techniques would you use to determine the elements 
most enriched and most depleted? (4) 


If the samples used to obtain this data set were prepared using the mixed acid 
digest technique and then analysed with ICPMS what elements would you be 
cautious in using for interpretation? Give reasons (2) 


Given your knowledge of common mineral deposits and the enrichment and 
depletion of elements in this geochemical dataset, how would you describe the 
hydrothermal alteration (ie the mineral changes) associated with mineralisation? 


(5) 


What is the main economic commodity? What type of ore deposit is represented? 
Give reasons (5) 
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Table D 
Sample A123 A124 A125 A126 A127 A128 A129 A130 A131 A132 A133 A134 A135 A136 A137 A138 A139 A140 A141 
SiO2 70.23 67.48 71.31 71.74 48.27 52.71 49.75 50.7 48 50.2 54.4 51.2 49.5 51.9 46.6 58.4 48.93 44.84 45.65 
TiO2 0.25 0.29 0.12 0.25 1.18 0.84 1.45 0.85 0.72 0.71 0.85 0.84 0.63 0.74 0.86 0.63 0.19 0.5 0.29 
Al203 15.17 17.83 16.15 15.92 13.94 14.2 13.47 14 11.6 11.9 13.8 13.7 9.41 12.4 13 11 4.71 8.86 7.29 
Fe203 1.87 1.43 0.96 1.66 11.75 10.09 13.19 10.9 9.76 8.69 7.81 8.64 12.4 11.2 9.02 8.01 8.54 11.66 11 
MnO 0.03 0.02 0.02 0.02 0.16 0.18 0.19 0.2 0.16 0.21 0.16 0.17 0.17 0.11 0.25 0.14 0.16 0.18 0.15 
MgO 1.77 0.99 0.79 1.32 7.13 5.6 6.01 5.32 4.57 5.41 4.26 5.05 4.02 4.18 5.77 4.42 23.6 20.89 22.45 
CaO 1.29 1.68 1.09 1.15 9.78 9.07 7.59 9.77 8.74 7.76 6.37 6.51 6.22 4.48 10.2 5.42 8.97 7.58 8.3 
Na20 3.08 7.44 5.32 1.28 2.67 2.56 3.61 3.38 3.76 3.1 3.45 3.33 1.85 3.9 2.37 2.95 0.37 0.69 0.38 
K20 2.52 0.94 2.21 3.66 0.3 0.3 0.29 0.77 1.5 1.92 1.88 1.98 1.82 1.67 2.46 1.55 0.03 0.73 0.03 
P205 0.07 0.11 0.04 0.08 0.14 0.11 0.18 0.098 0.073 0.08 0.098 0.103 0.054 0.089 0.111 0.057 0.01 0.04 0.03 
S 0.02 0.01 0.02 0.02 0.07 0.05 0.08 0.47 5.3 4.67 4.59 5.09 5.98 5.56 3.24 4.55 0.21 0.01 0.02 
LOI 3.2 1.26 1.57 2.8 4.5 4.12 4.3 3.47 6.3 6.86 5.27 6.26 9.05 6.95 3.13 4.84 4.1 3.85 4.64 
Total 99.5 99.48 99.6 99.9 99.89 99.83 100.11 99.93 100.48 101.51 102.94 102.87 101.10 103.18 97.01 101.97 99.82 99.83 100.23 
Au 0.001 0.001 0.003 0.002 0.002 0.003 0.001 0.043 42.3 14.1 39 22.9 78.8 41.6 3.35 14 0.001 0.001 0.001 
As 3 <1 <1 8 <1 16 9 102 34700 30500 26100 33300 50000 45000 6520 21100 205 <1 57 
Ba 445 438 534 501 96 59 75 180 270 270 360 360 360 270 360 270 <14 72 <15 
Cr 39 28 40 32 294 135 134 333 104 94 156 166 104 94 94 114 3036 2176 3236 
Cu 3 <2 17 18 47 57 71 85 87 81 76 76 136 133 57 89 104 12 <2 
Ni 9 10 7 10 91 41 55 48 44 38 52 52 50 42 46 40 1550 670 906 
Pb 11 12 8 13 5 3 6 2.5 2.5 10 2.5 2:5 2.5 2.5 2.5 2.5 5 <2 <2 
Rb 71 16 50 94 6 6 3 16.2 41.7 50.6 51.6 53.9 50.4 45.4 73.5 43 <1 24 <1 
Sb 2.1 1.5 0.6 1.2 1.1 2.3 0.5 0.6 27.4 31 20.4 22.8 34.6 48.2 2.4 23 1.2 1.5 1.4 
Sr 101 363 258 96 130 109 161 127 34 34 51 34 4 17 118 59 7 11 12 
W 2.5 2.2 2.4 2.5 1.5 1.6 1.8 1.5 98.5 289 86 286 949 1750 30 30.5 1.5 1.6 1.8 
Zn 24 35 98 46 87 84 121 92 68 92 74 83 81 95 212 141 64 81 76 
Zr 132 128 91 112 99 82 133 67 104 104 104 104 133 170 74 74 8 31 14 
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